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The beginning of sediment movement is of enormous importance for the durability of dredging 
operations. Highly empirical approaches are used for the description. The more exact consideration of 
the grain shape and the inclusion of the material composition (besides silicon dioxide also lime, wood 
and increasingly pollutants such as microplastics) would empirically overload the current approaches. 
Therefore, the group is working on strategies for grain-resolving modelling. The development of 
computing power suggests that in the next decade these approaches can be used to calculate 
hydraulically relevant areas of investigation. The first approach for a simulation to determine the 
beginning of particle motion is based on the hybrid model CFD-DEM (Computational Fluid Dynamics / 
Discrete Element Method). It consists in coupling open source algorithms of computational fluid 
dynamics (OpenFOAM®) with a simulation of the particle motion (LIGGGHTS®). Since physical as well 
as numerical prerequisites need to be met, the choice of the number of particles, geometric 
dimensions, initial and boundary conditions, turbulence and particle collision model, coupling 
properties and temporal and spatial resolution needs to be discussed carefully. Resulting values are 
compared with empirical findings from literature. The simulation was conducted with spherical 
particles of 2 mm diameter in a channel, initially resting layered in a hollow. The inlet velocity is 
increased from 0.1 to 0.6 m/s during the simulation to obtain a critical erosion velocity. Particle-
particle collisions are modelled by a soft sphere model. Perfectly adapted experiments are to be 
conveyed in the future. 
Figure 1: Simulation of spherical particles in a shear flow. 
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